The Structure of Clusters with Bimodal Distributions of Galaxy Radial
  Velocities. II: A1775 by Kopylov, Alexander I. & Kopylova, Flera G.
ar
X
iv
:0
91
2.
25
06
v1
  [
as
tro
-p
h.C
O]
  1
3 D
ec
 20
09
The Struture of Clusters with Bimodal Distributions of Galaxy Radial
Veloities. II: A1775
A. I. Kopylov
1
and F. G. Kopylova
1
1
Speial Astrophysial Observatory of the Russian AS, Nizhnij Arkhyz 369167, Russia
(Reeived Marh 10, 2009; Revised Marh 24, 2009)
We analyze the struture of the luster of galaxies Abell 1775 (α = 13h42m, δ = +26◦22′,
cz ≈ 21000 km/s), whih exhibits a bimodal distribution of radial veloities of the ontaining
galaxies. The dierene of the subluster radial veloities is ∆V ≈ 2900 km/s. We use
the results of our photometri observations made with the 1-m telesope of the Speial
Astrophysial Observatory of the Russian Aademy of Sienes and the spetrosopi and
photometri data from the SDSS DR6 atalog to determine independent distanes to the
sublusters via three dierent methods: the Kormendy relation, photometri plane, and
fundamental plane. We nd that the A1775 luster onsists of two independent lusters,
A1775A (cz = 19664 km/s) and A1775B (cz = 22576 km/s), eah loated at its own Hubble
distane and having small peuliar veloities. Given the veloity dispersions of 324 km/s and
581 km/s and the dynami masses within the R200 radius equal to 0.6× 10
14
and 3.3× 1014
M⊙, the A1775A and A1775B lusters have the K-band luminosity-to-mass ratios of 29 and
61, respetively. A radio galaxy with an extended tail belongs to the A1775B luster.
1. INTRODUCTION
When testing the osmologial models, it is important to know the relation between the ve-
loities of peuliar motions and the masses of sublusters on sale lengths exeeding the sizes of
the virialized regions of galaxy lusters. A onsiderable part of rih lusters is known to onsist
of several sublusters loated along the same line of sight. Of speial interest are the ases where
the distribution of galaxy veloities in a luster has a bimodal form with the dierene between
the mean radial veloities of sublusters amounting to 25003500 km/s. Suh veloity dierenes
observed may exist either due to the gravitational interation between the sublusters in massive
lusters, or they may result from the projetion of unassoiated lusters onto the same line of sight.
Hayashi and White [1℄ theoretially estimated the limiting veloities in ase of ollisions of galaxy
lusters in the ΛCDM model.
We seleted four rih lusters (A1035, A1569, A1775, A1831) with a bimodal distribution of
radial veloities of the ontaining galaxies (∆V ∼ 3000 km/s) to diretly (i.e., independently of their
2Figure 1. Distribution of the radial veloities of galaxies in the region of the A1775 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redshifts) determine the distanes to their sublusters and identify the nature of their interation. In
the rst paper of this series [2℄ we published the results of our study of the A1035 luster and showed
that the A1035A and A1035B sublusters are atually independent lusters. The A1775 luster that
we study in this paper is remarkable in that it ontains at its enter a lose pair of giant elliptial
galaxies [3℄ having a great dierene between their radial veloities, amounting to about 1900 km/s.
Both objets are radio galaxies and one of them has a very long radio tail [47℄ due to high veloity
of its motion with respet to the gas of the luster. The presene of two sublusters in the region
of A1775 was pointed out by a number of authors [810℄, however, a small number of galaxies with
measured radial veloities (about fty) made it impossible to unambiguously determine whether
they are interating (olliding) with eah other. It also remained unlear as to whih subluster
does the tailed radio galaxy belong. The problem of the interation between the sublusters is also
of interest, beause the A1775 luster is a rather powerful X-ray soure, e.g., [1113℄.
The primary aim of this paper is to determine the struture of the A1775 luster (the line-of-
sight distane between the sublusters) using three methods of diret distane estimates for early-
3type galaxies. We use the observational material obtained with the 1-m telesope of the Speial
Astrophysial Observatory of the Russian Aademy of Sienes (the SAO RAS) and the data of
the SDSS DR6 atalog (Sloan Digital Sky Survey Data Release 6). We also use the data from the
2MASS atalog to determine the infrared luminosities of the lusters.
The present paper has the following layout. In Setion 2 we desribe the samples of early-type
galaxies; in Setion 3 we determine diret distanes to the sublusters of the A1775 luster. In
Conlusions we disuss the results obtained. We adopt here the following osmologial parameters:
Ωm = 0.3, ΩΛ = 0.7, H0 = 70 km/s/Mp.
2. DESCRIPTION OF DATA
In this setion we desribe the observational data for early-type galaxies that we use to determine
the relative distanes to the subsystems in the A1775 luster. Aording to Abell's atalog [14℄,
the radial veloity of the luster is cz ≃ 21000 km/s, it has rihness lass of 2 and belongs to the
Bautz-Morgan I type. The data of the SDSS DR6 atalog [15℄ allow two sublusters (A1775A and
A1775B) to be identied. This beomes evident from the distribution of radial veloities in the
luster region, whih we demonstrate in Fig. 1. The radio galaxy with a long tail has a radial
veloity of cz = 20812 km/s, whih is loated approximately midway between the peaks of the
bimodal distribution. The 2.5 σ-riterion of galaxy seletion, whih we usually employed to selet
luster members [16℄, marks this galaxy as a nonmember of the A1775B subluster. However,
there is evidene suggesting that this galaxy interats with the brightest galaxy at the enter of
the A1775B luster. The hot gas in the luster is substantially perturbed [17℄: the X-ray radiation
of the gas in the entral region exhibits temperature and surfae-brightness irregularities, and the
enter of the X-ray radiation does not oinide with the brightest galaxy in the luster due to,
apparently, the high-veloity yby of the tailed radio galaxy aross the enter of the luster. We
therefore used a softer 3σ-riterion to inlude it into the A1775B subluster.
Figures 2 and 3 show our estimated values for the main luster parameters: the deviations of
the radial veloities of the luster member galaxies from the mean radial veloity of the luster; the
integrated distribution of the number of galaxies as a funtion of the squared lusterentri distane
(to better illustrate the identiation of the luster ore, the outer boundary of the luster halo, and
the region dominated by a uniform environmentthe linear portion of the relation); the positions
of the galaxy in the sky plane; the distribution of radial veloities of all luster galaxies loated
within R200 (the orresponding Gaussian is shown) and that of the radial veloities of early-type
4Table 1. Cluster data
Cluster properties A1775A A1775B
α (J2000) 13h42m41.s99 13h41m49.s14
δ (J2000) +26◦14′23.′′2 +26◦22′24.′′5
zh 0.065591 0.075138
czh, km/s 19664 22576
σ, km/s 324± 76 581± 74
R200, Mp 0.78 1.39
N200 18 62
M200, 10
14 M⊙ 0.57± 0.40 3.28± 1.25
L200, 10
12 L⊙ 1.99± 0.11 5.34± 0.05
M/LK , M⊙/L⊙ 29± 21 61± 24
LX(0.1− 2.4 keV), 10
44 erg/s − 1.6
galaxies inside the same radius. The enter of the A1775B luster oinides with the brightest D
galaxy UGC 08669. The enter of A1775A hosts the brightest elliptial galaxy of the luster, whih
is loated lose to its entroid.
Table 1 lists our estimates for the parameters of the lusters that we determined for the R200-
radius region based on SDSS data supplemented by the radial veloity measurements adopted from
the NED database. Here R200 is the radius of the virialized part of the luster where the mass
density is 200 times higher than the ritial density of the Universe. The luster mass inside the
region bounded by this radius is determined by the dispersion of galaxy veloities [16℄, whih we
list in the Table (with the osmologial orretion (1 + z)−1 applied). The error of the inferred
mass of the luster is determined by the error of veloity dispersion. Moreover, the table also lists
the total luminosities of the lusters omputed using galaxies with near-IR luminosities lower than
MK,lim = −21
m
, and the ratio of the inferred mass-to-IR luminosity. See [16℄ for a desription of
the tehnique used to estimate the luminosities. The mass-to-IR luminosity ratio for A1775A and
A1775B does not dier signiantly from the ratio that we earlier obtained [16℄ for a large sample
of lusters of galaxies. We adopt the 0.12.4 keV luminosity from [13℄. Our estimate for the mass
of the A1775B luster agrees well with the mass measured by Reiprih and Bohringer [13℄ by the
X-ray luminosity, M200 = 4.22
+0.59
−0.40 × 10
14 M⊙.
5Figure 2. Distribution of member galaxies in A1775A. The top left gure shows the deviation of the radial
veloities of the galaxies from the mean radial veloity of the luster as determined from the galaxies loated
inside the R200 radius. The horizontal dashed lines orrespond to the ±2.5σ deviations; the vertial dashed
line indiates the radius R200; the dotted line is the Abell radius (2.143 Mp). Big irles indiate the
galaxies that are brighter than M
∗
K + 1 = −23
m
.29; the irles with a dot at the enter show early-type
galaxies; the plus signs are the bakground galaxies. The bottom left panel shows the integrated distribution
of the number of galaxies as a funtion of the squared angular lusterentri distane. The irles orrespond
to the symbols in the top left gure and asterisksto all eld galaxies. The top right gure shows the sky
distribution of the galaxies represented in the top left gure in equatorial oordinates (the same symbols are
used). The irles indiate the R200- (dashes) and Abell-radius (dots) domains. The region studied is
bounded by the irle of radius 45
′
(the solid line). The large ross indiates the enter of the luster. The
bottom right gure shows the distribution of the radial veloities of the luster member galaxies loated
within the R200 radius (the solid line is the Gaussian orresponding to this distribution) and of early-type
galaxies (the dashed line). The solid vertial line indiates the mean radial veloity of the luster.
2.1. Parameters of Early-Type Galaxies as Measured with the 1-m Telesope of the SAO RAS
We determined the photometri parameters of 19 galaxies in the sublusters studied by analyzing
diret Rc-band (CronCousins system) images that we obtained using the 1-m telesope of the SAO
6Table 2. Parameters of early-type galaxies in A1775 as measured from Rc-band images taken with the 1-m
telesope
Cluster α (J2000) δ zh czh mR Re µe n
hhmmss ddmmss km/s mag. arse mag./⊓⊔′′
A1775A 13 42 42.01+26 14 23.4 0.065362 19595 14.01 10.30 22.39 5.12± 0.49
13 42 25.61+26 12 44.7 0.065767 19716 14.68 3.36 20.44 2.56± 0.17
13 42 59.01+26 15 49.3 0.067281 20170 14.70 4.21 20.95 3.25± 0.37
13 43 15.28+26 10 02.4 0.064738 19408 14.87 4.17 21.14 3.14± 0.35
13 40 57.06+26 10 21.5 0.063339 18989 15.77 2.73 20.91 1.02± 0.08
13 43 18.32+26 14 07.1 0.065951 19772 15.81 2.98 21.21 2.84± 0.38
13 40 44.89+26 11 11.1 0.064471 19328 15.84 2.94 21.21 1.59± 0.22
13 43 15.84+26 09 52.8 0.064203 19248 16.79 2.11 21.04 1.48± 0.99
A1775B 13 41 49.14+26 22 24.5 0.075732 22704 13.48 27.24 23.72 4.78± 0.33
13 41 50.46+26 22 13.0 0.069420 20812 14.25 9.26 22.18 4.35± 0.41
13 40 56.59+26 29 12.2 0.075010 22487 14.68 6.75 22.09 2.99± 0.25
13 42 02.84+26 21 38.2 0.075253 22560 15.36 4.23 21.73 4.24± 0.81
13 42 05.13+26 34 49.3 0.075582 22659 15.66 2.61 20.73 2.32± 0.38
13 41 55.13+26 20 35.7 0.073588 22061 15.99 2.13 20.45 2.01± 0.25
13 42 18.28+26 19 20.2 0.075282 22569 16.15 2.61 21.23 2.08± 0.30
13 41 50.60+26 21 10.6 0.075899 22754 16.17 2.39 21.04 1.54± 0.20
13 42 09.78+26 33 44.8 0.074096 22213 16.25 2.42 21.09 2.26± 0.49
13 43 17.28+26 19 43.2 0.077482 23229 16.30 2.61 21.35 1.18± 0.17
13 42 02.46+26 20 43.2 0.075025 22492 16.44 2.04 20.83 1.71± 0.43
RAS in April 1999. These images were obtained under intermediate seeing onditions of 1.′′65 (the
FWHM of stellar-image proles). We used a 520 × 580 ISD015A CCD with pixel size of 18 × 24
µm2 orresponding to an angular size of (0.28 × 0.37)′′. The exposure time was equal to 500 s.
We observed Landolt standard stars [18℄ several times during the night in order to establish the
photometri alibration.
We used the MIDAS software pakage (Munih Image Data Analysis System) to redue the obser-
vational data. We adopt a standard proedure of image redution: subtration of median dark frame,
division by a at eld, and subtration of sky bakground approximated by a seond-order surfae.
We then determine the asymptoti total magnitude of the galaxy via multiaperture photometry
and use this magnitude to ompute the eetive radius Re, ontaining half of the total luminosity
7Figure 3. Distribution of galaxies in A1775B. The layout and designations are the same as in Fig. 2 exept
for the top left panel, where the horizontal dashed lines orrespond to ±3σ deviations.
of the galaxy, and the eetive surfae brightness µe at this radius. We determine the parameter n
haraterizing the shape of the surfae-brightness prole by tting the Sersi prole [19℄ R1/n (n = 4
for the de Vauouleurs [20℄ prole) to the observed prole in the galatoentri radius interval from
3×FWHM out to the radius where the surfae brightness is equal to (2425) mag./′′. To deter-
mine the distanes, we then orreted the resulting photometri parameters of galaxies Re, µe for
seeing eets using the method desribed by Saglia et al. [21℄. This orretion is equal to 19% for
the galaxies with the eetive radii smaller than 3
′′
. Hene, in this work we use model-independent
galaxy parameters (Re, µe) estimated by the total asymptoti magnitude and the model dependent
value n.
We list the results of our photometri measurements in Table 2. It gives the following observed
(seeing orreted) parameters of galaxies: the number of the luster aording to the Abell atalog
[14℄; its J2000 equatorial oordinates; helioentri redshift and radial veloity (aording to SDSS
or NED); the total (asymptoti) magnitude; eetive radius in arse; eetive surfae brightness
at the eetive radius, and parameter n of the Sersi prole with its error. We determined the
8observed parameters for the pair of the brightest giant galaxies in the A1775B luster by tting the
observed proles to the Sersi prole.
2.2. Parameters of Early-Type Galaxies Aording to the SDSS Catalog
We ompiled a sample of early-type galaxies in the A1775A and A1775B lusters based on
the data of the SDSS (DR6) atalog (r-band lter). We seleted the galaxies in aordane with
the riteria desribed by Bernardi et al. [22℄ down to an extintion-orreted apparent Petrosian
magnitude of 17m.77. We supplemented these riteria by the onentration index of the galaxy in
this lter. To redue the eet of the errors while determining the stellar veloity dispersion in a
galaxy, we only seleted the objets with σ greater than 100 km/s. Neither did we not use galaxies
with the eetive radii smaller than 1
′′
, as no suh galaxies were found in A1775A, whereas the
errors of the galaxy parameters determination inrease with the dereasing size of the galaxy. We
found a total of 21 and 32 galaxies inside the virialized regions of the lusters and inside the Abell
radius (2.143 Mp in the adopted model), respetively. Table 3 lists the following parameters of
the sample of early-type galaxies loated within the R200 radius: the J2000 equatorial oordinates;
helioentri redshift and radial veloity; entral dispersion of stellar veloities σ; the parameters
of the de Vauouleurs prole (the total magnitude and the eetive radius multiplied by
√
b/a);
fracDeVr ≥ 0.8, the quantity that haraterizes the ontribution of the de Vauouleurs bulge to
the surfae brightness prole of the galaxy; r90/r50 ≥ 2.6, the onentration index, whih is equal
to the ratio of the radii ontaining 90% and 50% of the Petrosian ux; eClass ≤ 0, the parameter
haraterizing the spetrum of the galaxy: minus means that the spetrum exhibits no appreiable
emission lines. The SDSS atalog gives wrong parameters for the (13h41m50.45s + 26◦22′13′′)
galaxy and we therefore used our data (Table 2) for the eetive radius and the r-band magnitude
to ompute the average surfae brightness (Setion 3): r = R
À
+ 0.2936 × (r − i) + 0.1439 [23℄, for
the typial early-type galaxy olor of r − i = 0m.41.
3. DETERMINATION OF THE RELATIVE DISTANCE BETWEEN THE SUBCLUSTERS IN
A1775
Redshift-independent methods of the determination of distanes to objets (in our ase, to lus-
ters of galaxies) are of fundamental importane in osmology. The distanes to the lusters of
galaxies are often determined using the parameters of early-type galaxies, whih are the dominant
9Table 3. Parameters of early-type galaxies in A1775 aording to the SDSS atalog
Cluster α (J2000) δ zh czh σ mr Re fracDeVr r90/r50 eClass
hhmmss ddmmss km/s km/s mag. arse
A1775A 13 42 25.61+26 12 44.7 0.065767 19716 241 14.914 3.146 1.00 3.34 -0.121
13 42 59.01+26 15 49.3 0.067281 20170 236 14.960 3.861 1.00 3.34 -0.125
13 42 20.84+26 11 50.5 0.066127 19824 104 17.089 1.665 0.96 2.83 -0.124
13 42 42.02+26 17 09.7 0.067674 20288 210 15.882 1.512 0.93 3.16 -0.135
13 43 18.32+26 14 07.1 0.065951 19772 163 15.939 3.086 1.00 3.28 -0.133
13 42 41.39+26 14 23.2 0.066392 19904 119 17.206 1.219 0.98 3.93 -0.091
A1775B 13 41 50.45+26 22 13.0 0.069420 20812 300 14.510 9.260 - - -0.143
13 42 05.13+26 34 49.3 0.075582 22659 191 15.719 2.364 1.00 3.11 -0.141
13 42 26.23+26 32 12.6 0.076281 22868 112 15.984 5.828 1.00 2.96 -0.119
13 42 18.28+26 19 20.2 0.075282 22569 165 16.329 2.411 1.00 3.19 -0.136
13 42 09.78+26 33 44.8 0.074096 22213 149 16.349 2.230 1.00 2.88 -0.128
13 42 02.46+26 20 43.2 0.075025 22492 170 16.584 1.655 1.00 3.02 -0.143
13 41 38.90+26 28 47.3 0.076912 23058 172 16.665 1.197 0.94 2.69 -0.141
13 42 50.81+26 16 40.5 0.073104 21916 155 16.677 1.456 1.00 3.29 -0.120
13 41 13.43+26 29 33.2 0.073379 21998 107 16.987 1.509 0.98 2.84 -0.100
13 42 57.45+26 25 30.0 0.073298 21974 111 16.698 2.080 1.00 2.98 -0.112
13 42 02.30+26 10 42.7 0.074409 22307 102 17.215 1.598 1.00 2.84 -0.113
13 42 00.48+26 18 38.1 0.078156 23431 135 17.273 1.140 0.97 2.82 -0.130
13 40 42.35+26 24 38.1 0.075034 22495 166 17.344 1.369 1.00 3.25 -0.129
13 41 29.16+26 10 08.1 0.076746 23008 117 17.375 1.903 0.84 2.67 -0.123
13 41 56.48+26 27 16.4 0.073569 22055 110 17.599 1.335 1.00 2.70 -0.097
population in the entral regions of lusters. Some of these parameters depend on the distane
(e.g., radius or luminosity), whereas other parameters are distane independent (surfae brightness
or veloity dispersion). In this paper we use three methods, eah based on a ombination of these
parameters of early-type galaxies: the Kormendy relation [24℄, the photometri plane (PP) [25℄,
and the fundamental plane (FP) [26℄.
As we pointed out above, in ase of A1775 (a luster with a bimodal distribution of radial
veloities) we have two alternatives: either the sublusters A1775A and A1775B are gravitationally
bound, loated at the same distane, and make up a single large luster, or they are gravitationally
unbound independent lusters loated at dierent distanes. In the latter ase they should obey the
Hubble law, whih relates radial veloity and distane. A detailed desription of the determination
10
Figure 4. The Kormendy relation (left) and photometri plane (right) for early-type galaxies in A1775A
and A1775B aording to the data obtained with the 1-m telesope. The dashed and solid lines orrespond
to the zero points of lusters A and B, respetively.
of luster distanes via the Kormendy relation [24℄ an be found in [27℄. This relation for a large
sample of galaxies has the form: logRe = 0.38µe + γ. Figure 4 (left) shows this relation as derived
from our observations of eight galaxies in A1775A and 11 galaxies in A1775B. We visually seleted
these galaxies in 1999 on the Palomar/Las Campanas Atlas of Nearby Galaxies images among the
galaxies with early-type morphologial harateristis and with then known radial veloities. The x-
axis gives the seeing-orreted observed logRe in arseonds. The y-axis gives the surfae-brightness
values with the osmologial orretion 10 log(1+z) applied. The K-orretion and the evolutionary
orretion at the redshifts z onsidered are approximately equal in the absolute value, but have
opposite signs. We derive the following zero points prior to applying the magnitude orretion:
γA = −7.389 (rms = 0.148), N = 8; γB = −7.470 (rms = 0.088), N = 11. The dierene between
these zero points is γAB = +0.081 ± 0.058. When orreted for the dependene of the residuals
from this relation on galaxy magnitudes the zero points beome γA = −7.372 (rms = 0.087) and
γB = −7.458 (rms = 0.072). The zero-point dierene is γAB = +0.086 ± 0.038. This dierene
should be equal to 0.059 if the two subsystems obeyed the Hubble law.
The photometri plane an be derived from the fundamental plane for early-type galaxies using
the photometrially measured parameter n haraterizing the form of the Sersi prole instead of
the spetrosopially measured parameterthe entral veloity dispersion of stars in the galaxy. A
11
photometri plane was derived, e.g., in the paper by Graham [25℄. To derive our Rc-band photo-
metri plane, we use the photometri parameters Re and µe measured by Kopylov and Kopylova
[28℄ for 12 early-type galaxies on the images taken with the 6-m telesope of the SAO RAS under 1′′
seeing onditions. We determine the parameter n from the surfae-brightness prole. These data
yield the following photometri plane: logRe = 0.52(±0.130) log n+ 0.29(±0.03)µe + γ, whih we
show in Fig. 4 (right). We derived the following zero points for the two subsystems in A1775:
γA = −5.712 (rms = 0.108), N = 8; γB = −5.769 (rms = 0.083), N = 11. The dierene between
these zero points is γAB = +0.057 ± 0.045.
The SDSS data, whih are available for a greater number of galaxies in the A1775A and A1775B
lusters, allow us to more aurately estimate the zero points (i.e., the distanes to the lusters) us-
ing the fundamental plane, beause the statistial auray depends on the number of galaxies. To
derive the parameters of the fundamental plane, we ompute the average eetive surfae brightness
by the following formula: < µe >= r + 2.5 log(2piR
2
e)− 10 log(1 + z). We redue the entral velo-
ity dispersion σ and the eetive radius to a irular aperture as desribed by Bernardi et al. [29℄.
Figure 5 shows the fundamental plane for the seleted early-type galaxies loated inside the Abell
radius. Larger symbols indiate the galaxies loated inside the R200 radius. Diret regression
on logRe, whih Bernardi et al. [30℄ derived for 9000 galaxies of the SDSS atalog, has the form
logRe = 1.17 log σ + 0.30 < µe > +γ. We derived the following zero points for the sublusters
in A1775 for the R200 and Abell radii (in the parentheses): γA = −8.130 (−8.129) (rms =
0.050 (0.088)), N = 6 (13); γB = −8.202 (−8.206) (rms = 0.090 (0.086)), N = 15 (19). The
dierene of the zero points is equal to γAB = +0.072 ± 0.030(+0.077 ± 0.031). As a result, both
the diret and orthogonal regressions [30℄ yield an R200 value of γAB = +0.060 ± 0.021, i.e., the
distanes to the two sublusters dier by about 3σ.
Hene, all the distane-estimation methods imply, albeit with dierent auray, that the sub-
lusters in A1775 do not form a single bound system separated from the Hubble ow, but are
independent lusters. We also determine the average peuliar veloities of A1775A and A1775B
orresponding to the deviations of their logRe from the zero points of diret and orthogonal re-
gression, whih are equal to 8.046 and 8.763, respetively. We determine the orresponding zero
points based on the data for 423 early-type galaxies in the region of the Ursa Major superluster [31℄
with logRe > 0, log σ > 100 km/s, and Mr > −20
m
. The average peuliar veloities of the nearest
and farthest lusters (A1775A and A1775B) inferred from galaxies loated within R200 are equal to
(+751 ± 504) and (−99± 866) km/s, respetively.
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Figure 5. Fundamental plane for early-type galaxies in the A1775A and A1775B lusters (aording to
SDSS DR6 data) loated within the Abell radius. Larger symbols show the galaxies loated within the R200
radius. Their parameters are listed in Table 3.
4. CONCLUSIONS
The A1775 luster has many interesting peuliarities. Firstly, it has a bimiodal distribution
of radial veloities (Fig. 1), whih indiates that the luster atually ontains two sublusters.
Seondly, the luster hosts at its enter an unusually lose pair of radio galaxies: one of them is
the brightest galaxy in the luster and it is loated near the X-ray enter of A1775B, whereas the
veloity of the seond radio galaxy, whih has a long radio tail, is intermediate between the radial
veloities of the two sublusters. We onsider this seond radio galaxy to be a member of A1775B
beause of lear evidene indiative of its interation with both the brightest galaxy and with the
hot gas in the enter of A1775B.
In this paper we attempted to nd out whether the sublusters are gravitationally bound to eah
other by estimating the distane between these lusters. We measured the Rc-band photometri
parameters (mR, µe, logRe, n) for 19 early-type galaxies in the sublusters A1775A and A1775B
on the CCD frames that we took with the 1-m telesope of the SAO RAS. We used these data
to derive the Kormendy relation and photometri plane for early-type galaxies. We also used the
data from the SDSS DR6 atalog to determine the prinipal parameters of the lusters onsidered
and the parameters of the r-band fundamental plane for early-type galaxies. The distanes to
the lusters measured using three methods allowed us to determine the dynami state of A1775
and estimate the peuliar veloities of its subsystems. We onlude that A1775 onsists of two
independent sublusters loated at dierent Hubble distanes. Note also that given their radial-
13
veloity dierene of 2900 km/s, our inferred virial masses of the sublusters are too small for these
groups to be gravitationally bound even if they are loated at the same distane.
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